Production of H2O2 by bovine blood and milk polymorphonuclear leucocytes.
The ability of bovine polymorphonuclear leucocytes (PMN) to release H2O2 was investigated. Resting PMN suspended in buffer released only small amounts of H2O2 which was appreciably increased during phagocytosis of heat killed coliforms. However, in the presence of bovine serum (BS), foetal calf serum (FCS) and milk whey (MW) no increase of H2O2 could be detected unless sodium azide (NaN2) was added. It appears that the enzyme content of these fluids (catalase and lactoperoxidase) consumed the released H2O2 and NaN2, which inactivates these enzymes, abolished this interference. Live organisms required BS or MW both for phagocytosis and for H2O2 production. Bovine IgG2 and, to a lesser extent, IgG1 but not SIgA or IgM stimulated the release of H2O2 independently of phagocytosis; this indicates the presence of receptors specific for IgG2 and IgG1 on the cell surface. Ingestion of casein micelles triggered the greatest burst of H2O2 production by cells suspended in buffer. In general, PMN isolated from blood were more active than cells isolated from milk. Since the extracellular release of H2O2 reflects the intracellular level of H2O2, the lower metabolic activity of milk PMN may contribute to the lesser intracellular bactericidal activity of milk leucocytes. The possibility that the release of H2O2 may activate extracellularly the lactoperoxidase system, known to be bactericidal in milk, is discussed.